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Application/Control Number: 10/688,343 
Art Unit: 1743 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

2. Claims 1-93, 96-97, 99-102, 104-1 12, 1 15-123 and 126-160 are rejected under 35 
U.S.C. 103(a) as obvious over Diebold (US 5,437,999), Douglas (US 6,001,239) or Drummond 
(US 5,863,400) in view of White (US 5,243,516), Bodai, Doss and de Vries. 

In the patent Diebold teaches high-resolution, biocompatible electrodes allowing 
production of an electrochemical sensor which is capable of precise analyte concentration 
determination on a very small sample size. Electrically conducting material is affixed to a first 
insulating substrate. A second insulating substrate is then affixed to the electrically conducting 
material and patterned using photolithography to define an electrode area. Alternatively, the 
electrically conducting material may be screen printed directly onto a standard printed circuit 
board substrate in the case of a counter or reference electrode. In either case, the substrate may 
be rigid or flexible. When the electrodes produced in this way are then used in an 
electrochemical sensor which includes a reagent, the small and highly-defined electrode areas 
permit highly-accurate electrochemical analyte measurements to be performed on very small 
sample sizes. The reagent composition is given on column 10. Columns 12-13 give an example 
of use of the electrochemical sensor. Of note in this section is the measurement of the response 
of the sensor 10 seconds after applying the sample (see column 13, lines 2-8). Lines 9-16 of 
column 13 teach the contact between a meter measuring circuit and the sensor and the adaptation 
of the meter to apply an algorithm to the current measurement to provide the level of the analyte. 
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Lines 16-26 of column 13 list several meters that the sensor is to be used in combination with 
including that described in US Patent Number 5,243,516 which is incorporated by reference. 
Diebold does not teach that the meter has a timing circuit that causes the measurement of current 
at this time or a combination of AC and DC signals used to measure the concentration. 

In the patent Douglas teaches an electrochemical test device for determining the 
presence or concentration of an analyte in an aqueous fluid sample. The electrochemical test 
device includes a working electrode and a counter electrode made of an amorphous 
semiconductor material. The working electrode is overlaid with a reagent capable of reacting 
with an analyte to produce a measurable change in potential that can be correlated to the 
concentration of the analyte in the fluid sample. The test device optionally contains a reference 
electrode made of an amorphous semiconductor material having a reference material on the 
reference electrode. Lines 1-25 of colunan 13 teach that the disclosed test device is inserted into 
a suitable meter that has a measuring circuit to apply an algorithm to the current measurement to 
provide the level of the analyte. This section lists several meters that the sensor is to be used in 
combination with including that described in US Patent Number 5,243,516 which is incorporated 
by reference. The section also teaches that a sample of blood is applied and the current is 
measured in about 10 to about 30 seconds after applying the sample. Douglas does not teach that 
the meter has a timing circuit that causes the measurement of current at this time or a 
combination of AC and DC signals used to measure the concentration. 

In the patent Drummond teaches an electrochemical cell comprising a porous membrane 
(8) of electrically insulating composition, the membrane having pores conraiunicating from one 
side of the membrane to the other, a working electrode (5) disposed on one side and a counter or 
pseudo-reference electrode (7) disposed on the other side. A target area (1 1) of one electrode is 
liquid permeable and extends over the surface of membrane (8) without blocking underlying 
pores of the membrane. Optional insulating layers (9,10) cover the electrodes (5,7) and an 
opening defines the target area (11). Preferably, the porous membrane is impregnated with 
reagents, for example GOD/Ferricyanide. The paragraph bridging columns 4-5 teaches that any 
electrochemically interfering substances will be present at substantially constant concentration 
throughout the test. In contrast, the reduced mediator concentration will build up in 
concentration as the test progresses. Therefore a voltage pulse at the start of the test will 
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measure predominantly the electrochemically interfering substance, whereas one at the end of 
the test will measvire the electrochemically interfering substances plus the reduced mediator 
produced by turnover of the glucose. Subtraction of the first signal from the last will remove or 
reduce the effect of the electrochemically interfering substances. For example, an initial pulse of 
0.1-10 seconds e.g. 2 seconds measures the effect of electrochemically interfering substances. A 
subsequent delay of 1 to 100 seconds e.g. 8 seconds (a total time of ten seconds) is effected by 
disconnecting the electrodes after which a further pulse again measures the effect of - 
electrochemically interfering substances. However, there is now an increased glucose dependent 
current due to the accumulation of reduced mediator near the electrode. Column 5, lines 37-44 
teach the electrochemical cell in various formats including a disposable strip. Drummond does 
not teach that the meter has a timing circuit that causes the measurement of current to occur at 
ten seconds of less after detection of sample application or a combination of AC and DC signals 
used to measure the concentration. 

In the White patent that is incorporated by reference by both Diebold and Douglas a 
biosensing instrument for quantitatively determining the concentration of an analyte (glucose, 
cholesterol) in a body fluid such as blood is taught. In colunrn 6, lines 5-44 discuss the operation 
of the device including the microprocessor causing the voltage module to apply an autodrop 
potential to the electrochemical cell. When a sample or drop of blood is placed in the cell a spike 
of current occurs indicating the presence of the sample (sample is detected or sensed). At this 
point the microprocessor causes the autodrop potential to be removed for a time period followed 
by causing a measurement potential to be applied to the cell and records a current measurement. 

In the patent Bodai teaches a portable apparatus for measuring the electrochemical 
characteristics of a sample. A disposable cartridge, including a plurality of interconnected flow 
chambers, houses a printed circuit board substrate upon which reference and indicating 
electrodes are formed. The electrodes are employed in the presence of chemical reagents to aid 
in the electrochemical determination of a sample undergoing analysis. A thermal sensing 
element is in close proximity to the electrodes to permit the correction of the measurement for 
variations in temperature. After a pH value has been determined, the used cartridge can be 
mechanically ejected thus eliminating user exposure to the blood sample being measured. In this 
way, the pH of a blood sample can be determined quickly, effectively, inexpensively and with a 
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minimum amount of sample and reagent preparation. Column 5, lines 56-60 discuss the 
temperature and other corrections. Element 42 is the temperature sensor. Column 9, lines 42-49 
discuss the presence of at least one reagent. Column 16, line 48 to column 11, line 7 discusses 
the temperature measurement and the application of a temperature correction to the measurement 
from each of the electrodes present in the device. Column 12, hnes 45-49 clearly teach the 
presence of electrodes for measuring other parameters of the blood sample. 

In the paper Doss discloses a hyperthermia applicator intended for complete implantation 
and long-term use. Radio frequency energy is transmitted from an extemal antenna to a closely 
coupled subdermal antenna. This intemal antenna is connected via a transmission line to deeply 
implanted electrodes. Changes in temperature at the electrodes result in a change in tissue 
resistivity which modifies the complex impedance seen at the extemal antenna terminals. This 
variation in antenna impedance (magnitude and/or phase angle) can, in principle, be utilized to 
indirectly monitor and regulate tissue temperature at the electrode location. Test resuhs from 
conductive-gel tissue phantom experiments are presented. 

In the paper de Vries discusses implications of the dielectrical behavior of human blood 
for continuous online measurement of hematocrit. A study was designed to explore the 
possibility of detecting the hematocrit of blood by means of admittance measurements. The 
admittance and phase angle of blood kept in a measuring cell were determined at various 
frequencies between 60 kHz and 24 MHz. A reliable and accurate estimation of hematocrit was 
obtained in two ways. First, low-frequency admittance, high-frequency admittance and a factor 
X, which was the conductive percentage of cell content, were used. Secondly, the maximum 
phase angle was used. Figure 3 shows the phase response of the applied frequencies for different 
values of hematocrit. Figure 5 shows the correlation between hematocrit and the phase angle. 
Both methods can be applied to obtain continuous on-line information about hematocrit for 
blood volume control during hemodialysis. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to adapt the timing section of the White meter to perform the analysis with the Diebold or 
Douglas sensors and set the time for that needed to complete the measurement process because 
of the intent to use the Diebold or Douglas sensors with the White meter. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to adapt the timing section 
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of the White meter to perform the analysis with the Drummond sensor and set it for the time 
needed to complete the measurement process because of the intent to use the Drummond sensor 
as a disposable strip and the advantages relative to assay timing when the meter detects the 
application of sample as taught by White. It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to incorporate the temperature measurement method of 
Doss and the hematocrit measurement method of de Vries into the Diebold, Douglas or 
Drummond sensors and methods because of the ability to measure the temperature and 
hematocrit without providing anything more than the electrodes already present and an AC 
signal generator/analyzer as shown by Doss and de Vries and the need to correct for at least 
temperature variation as taught by Bodai. Additionally it would have been obvious to one of 
ordinary skill in the art to determine the proper frequencies or frequency range to use in order to 
maximize the signal. 

3. Claims 94-95, 98, 103, 113-1 14, 124-125 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. The art of record fails to teach or fairly 
suggest the methods as claimed in these claims. 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The additionally cited art relates to measuring hematocrit and the differences between 
admittance and impedance. 

5. It is noted that the IDS submitted by applicant has several listed references lined through. 

Where it is clear that the reference had a date that was not usable, the reference was not 

submitted by applicant, a foreign reference was not submitted with a translation or explanation as 

required or the citation was a duplicate, the references have been lined through. If applicant feels 

that one or more of these references is particularly relevant to the claimed invention, the 

reference should be listed in an IDS with the relevance clearly noted. It is also noted that around 

1/3 of the references were lined through for the above reasons. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arlen Soderquist whose telephone number is (571) 272-1265. 
The examiner can normally be reached on Monday-Thursday and Alternate Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Arlen Soderquist 
Primary Examiner 


Art Unit 1743 


